Cores from Leg 122, Sites 762 and 763, were sampled at intervals of one sample per 1.5-m section in the Lower Cretaceous sequences. More than 400 samples were studied, most of which contained dinoflagellate cysts, spores, pollen, and various types of palynoclasts. From the entire palynomorph assemblage mainly dinoflagellate cysts were studied to give a stratigraphic outline for the Lower Cretaceous. Stratigraphic units were interpreted in terms of zones in use for the Jurassic and Cretaceous of Australia.
INTRODUCTION
During Leg 122 of the Ocean Drilling Program (ODP), six holes were drilled at two sites (Sites 762 and 763) on the central Exmouth Plateau (Fig. 1 ). The objective of Leg 122 was to study the rift, breakup, and paleoenvironmental, stratigraphic, and geodynamic evolution from "juvenile" to "mature" oceanic stages along a continental margin.
From the Exmouth Plateau, Lower Cretaceous dinoflagellate cysts were previously recovered from petroleum exploration wells and described by Stevens (1987) , Stevens and Helby (1987) , and Helby (1987a, 1987b) . Helby et al. (1987) erected a "standard dinoflagellate zones" for the Australian Mesozoic, while Ingram and Morgan (1988) reviewed the development and status of Mesozoic palynostratigraphy of the Australian Northwest Shelf. This paper reports the first results of the palynological studies in the Lower Cretaceous sediments of Sites 762 and 763. Taxonomic and palynofacies discussion, and a complete description of the dinoflagellate cyst assemblages, will be given elsewhere.
METHODS
During Leg 122, shipboard palynological studies were attempted from about 100 samples of the Lower Cretaceous sediments to outline a dinoflagellate zonation by correlation wkh zonations described for the Cretaceous of northwest Australia . Onboard laboratory processing facilities precluded routine use of hydrofluoric acid (HF). The technique used on the ship (Haq, von Rad, O'Connell, et al., 1990) yields only a partial assemblage of the entire palynomorph content of the sediment and is not usable for quantitative examinations. Thus, the shipboard samples/slides are not taken into account for onshore studies.
All the samples were given a standard palynological processing treatment: after cleaning and drying 20 g of the sample were boiled in 35% hydrochloric acid (HC1) and then washed with water through a 10-µm sieve. The residue was processed with HF and washed again through a 10-µm sieve. From the remains a small quantity for fluorescence and scanning slides This interval consists of black to dark grey silty claystone and clayey siltstone. The palynomorph preservation ranges from poor to moderate; pollen and plant debris dominate most samples. Sample 122-762C-81X-1, 47-50 cm, contains Egmontodinium torynum and Systematophora areolata in relatively high abundance. This indicates the Egmontodinium torynum acme, which occurs at the top of the Egmontodinium torynum Zone (4ai). Sample 122-762C-81X-1, 112-115 cm, contains only a few, poorly preserved dinoflagellates, making it difficult to assign this sample to a specific zone.
Batioladinium reticulatum to Dissimulidinium lobispinosum Zone (4aiii-4bi); Samples 122-762C-81X-2, 50-54 cm, through 122-762C-91X-CC; suggested age: middle to late Berriasian.
The Batioladinium reticulatum Zone is defined by the range of the eponymous species, with the highest occurrence at Sample 122-762C-81X-22, 50-54 cm, and the lowest occurrence at Sample 122-762C-86X-4, 18-20 cm. The highest occurrence of Dissimulidinium lobispinosum was recorded in Sample 122-762C-86X-1, 112-115 cm. Based on the first occurrence of these dinoflagellate cysts, the interval between these samples could be assigned to the upper part of the Batioladinium reticulatum Zone (4aiii).
However, Samples 122-762C-87X-1,115-118 cm, and 122-762C-88X-1, 19-21 cm, contain only a few, poorly preserved dinoflagellate cysts. Thus, the true last downhole occurrence of Batioladinium reticulatum cannot be assigned. Nevertheless, on the basis of the occurrence of the dinoflagellate cysts the interval from Samples 122-762C-81X-02, 50-54 cm, through 122-762C-85X-2, 35-37 cm, can be assigned to the upper Batioladinium reticulatum Zone (4aiii), and the interval from Samples 122-762C-86X-1, 112-115 cm, through 122-762C-86X-4, 18-20 cm, to the lower Batioladinium reticulatum Zone (4aiv). The continuous presence of Dissimulidinium lobispinosum in the interval from Sample 122-762C-88X-2, 116-119 cm, to the bottom of the hole points to the Dissimulidinium lobispinosum Zone (4bi).
Palynomorphs at Site 763
Sections 122-763B-2X-CC through 122-763B-24X-CC and Core 122-763C-2R. This interval consists of pelagic nannofossil and foraminifer chalk and ooze and all core-catcher samples analyzed on board from this interval are barren of palynomorphs. In Hole 763C a single core (Core 122-763C-2R) was taken in this interval around the Cenomanian-Turonian boundary. This core overlaps Cores 122-763B-23X and 122-763B-24X.
Sample 122-763C-2X-1, 17-19 cm, contains only a few acritarchs with no stratigraphic significance. Sample 122-763C-2X-1, 26-29 cm, contains a few specimens assigned to Ascodinium, Isabelidinium, and Dinogymnium. The occurrence of very few specimen of the Dinogymnium group suggests a Turonian age or younger; however, R. Helby (pers. comm., 1990) reported very small forms of Dinogymnium from northwest Australia from the Diconodinium multispinum Zone (Cenomanian). Therefore, this sample is questionably assigned to the Turonian.
Samples 122-763C-2X-1, 41-43 cm, 122-763C-2X-1, 59-61 cm, and 122-763C-2X-1, 66-68 cm, contain few dinoflagellate cysts and those present are mostly poorly preserved and fragmented. Fluorescence data suggest that some of the dinoflagellate cyst fragments are reworked. The presence of well-preserved Ascodinium parvum in these samples points to a late Albian to Cenomanian.
Samples 122-763B-25X-1, 48-50 cm, through 122-763B-38X-CC. Most of the 70 samples in this interval are barren of palynomorphs. Only some samples contain dinoflagellate cysts (most less than one dinoflagellate cyst per gram of sediment). Therefore, a clear dinoflagellate zonation cannot be assigned to this interval and the samples are not mentioned in the range chart for Hole 763B (Fig. 4) . Nevertheless, the few dinoflagellate cysts presented suggest an Albian to Cenomanian age for this interval.
Samples 122-763B-39X-1, 47-50 cm, through 122-763B-40X-2,50-53 cm. In this interval Circulodinium colliveri is the most dominant dinoflagellate cyst with an abundance of over 99% from the whole palynomorph assemblage (Fig. 4) . Helby et al. (1987) reported that this species can be a prominent form in the Diconodinium davidii Txme. (2biii). However, the absolute dominance of one species points to an extreme environment and may not be necessarily age significant. Therefore, this interval is questionably correlated with the late Aptian Diconodinium davidii Zone (2biii).
Odontochitina operculata Zone (2c); Sample 122-763B-41X-1, 47-49 cm, through 122-763B-42X-4, 45-49 cm; suggested age: early Aptian. This interval contains a small number of predominantly poorly to moderately preserved dinoflagellate cysts. However, the presence of Muderongia australis at the top and Muderongia macwhaei at the base of this interval point to the Odontochitina operculata Zone (2c). Except for very rare bisaccate pollen no terrestrial palynomorphs, plant debris, and foram-liners were found in and above Sample 122-763B-42X-3, 44-50 cm.
Muderongia australis to Operculodinium operculata Zone (2c to 2dii); Samples 122-763B-42X-5, 46-51 cm, through 122-763B-43X-1, 44-47 cm; suggested age: late Barremian to early Aptian. The palynomorph assemblage in this interval contains sparse, poorly to moderately well-preserved dinoflagellate cysts without stratigraphic significance. Therefore, this interval is regarded as transitional between the Zones 2c/2dii. Helby et al., 1987) . Wide lines = prominent; narrow lines = consistent; and stripes = inconsistent.
Muderongia australis Zone (2dii/2diii); Samples 122-763B-43X-3, 48-50 cm, through 122-763B-46X-5, 45-49 cm; suggested age: uppermost Hauterivian to late Barremian. The sediments of this interval contain a dinoflagellate cyst assemblage, which is typical for the Muderongia australis Zone. Spores, pollen, and plant debris are sporadically a common element of this interval.
Muderongia testudinaria Zone (2div); Samples 122-763B-46X-6, 44-48 cm, through 122-763B-47X-CC, 46-49 cm; suggested age: middle to late Hauterivian. The base of this interval (Sample 122-763B-47X-CC, 46-49 cm) is marked by the oldest occurrence of Dingodinium cerviculum. The occurrence of this form, together with a relatively diverse muderongoid suite, is characteristic of the Muderongia testudinaria Zone.
Systematophora areolata to Phoberocysta burgeri Zone (3a to 3c); Samples 122-763B-48X-1, 108-111 cm, through 122-763B-48X-4, 50-53 cm; suggested age: middle Valanginian to early Hauterivian. Most of the age-significant species are absent from this interval; therefore, a clear zonation cannot be given. However, the consistent presence of Systematophora areolata suggests that this interval belongs to the Systematophora areolata Zone (3a) rather than to the Senoniasphaera tabulata Zone (3b) or Phoberocysta burgeri Zone (3c). Furthermore, there is a significant downhole increase of plant debris, which points to an environmental change and that the composition of the dinoflagellate assemblage may be overprinted by ecological factors.
Egmontodinium torynum Zone (4ai-ii); Sample 122-763B-48X-5, 48-52 cm; suggested age: late Berriasian to lowermost Valanginian. Sample 122-763B-48X-5, 48-52 cm, contains a dinoflagellate cyst assemblage, which is typical for the Egmontodinium torynum Zone. All other samples from Samples 122-763B-48X-5, 48-52 cm, through 122-763B-49X-4, 46-48 cm, contain occasional, predominantly poorly preserved dinoflagellate cysts. Terrestrial palynomorphs and plant debris dominate all samples.
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37R-3, 48-50 " _J """ I"" Cassiculosphaeridia delicata Zone (4bii); Samples 122-763C-38R-3, 46-49 cm, through 122-763C-46R-5, 47-50 cm; suggested age: middle Berriasian.
The nearly continuous presence of Perisseiasphaeridium inusitatum in this interval suggests, that the uppermost part of this zone is missing or condensed.
CONCLUSION AND CORRELATION
Aptian to Quaternary sediments of the central Exmouth Plateau have yielded very few palynomorphs. The youngest dinoflagellate cysts were recorded from the black shale close to the Turonian/Cenomanian boundary. Samples from the chalk below this unit yielded only meager numbers of dinoflagellate cysts and have not been zoned.
Aptian dinoflagellate cysts are recognized at Site 763 in the interval from Samples 122-763B-39X-1, 47-50 cm, through 122-763B-42X-4, 45-49 cm. Except for very few pollen, no terrestrial palynomorphs, wood fragments, or cuticles were found in and above this interval. Below this interval spores, pollen, and plant debris are sporadically common. Poor preservation and the rare occurrence of dinoflagellate cysts do not allow a clear stratigraphic determination; however, the presence of Odontochitina operculata and the absence of Herendeenia postprojecta, Epitricysta vinckensis, and Belodinium dysculum suggest a possible Aptian sequence down to Sample 122-763B-43X-1, 44-47 cm.
A Barremian sequence is recognized at both sites. At Site 762 it occupies the interval from Samples 122-762C-79X-1, 14-17 cm, through 122-762C-79X-CC, and at Site 763 it occupies the interval from Samples 122-763B-43X-3, 48-50 cm, through 122-763B-46X-5, 45-49 cm. Both intervals contain a dinoflagellate cyst assemblage of the Muderongia australis Zone (2dii to iii), which is suggested to be Barremian in age. A useful biostratigraphic marker within this zone (base of Herendeenia postprojecta) allows the correlation between Site 763 and Vinck-1. The first occurrence of Herendeenia postprojecta can be recognized at Site 763 between 1971 and 1976 meters below sea level (mbsl) and at Vinck-1 at 1976.8 mbsl (Fig. 6) . The same event is recognized at Site 762 at 2202 mbsl, and at Eendracht-1 at 2191 mbsl.
The Muderongia testudinaria Zone (2div), which is suggested to be middle to late Hauterivian in age, is also recognized at both sites. In Hole 762C this zone is represented only by Sample 122-762C-80X-CC, and at Site 763 by the interval from Samples 122-763B-46X-6, 44-48 cm, through 122-763B-47X-CC, 46-49 cm. The basis of the Muderongia testudinaria Zone is defined by the oldest occurrence of Dingodinium cerviculum and is recognized at Site 762 at 2207.9 mbsl, at Eendracht-1 at 2193.1 mbsl, at Site 763 at 1989.5 mbsl, and at Vinck-1 at 1989.1 mbsl.
Dinoflagellate cysts with a middle Valanginian to early Hauterivian age could not be found at Site 762; however, they are reported from Eendracht from the interval from 2194.9 to 2199.0 mbsl. At Site 763 this age is represented by the interval from Samples 122-763B-48X-1, 108-111 cm, through 122-763B-48X-4, 50-53 cm. However, the preservation and abundance of the dinoflagellate cysts do not allow this interval to be differentiated into separate zones.
The top of the Egmontodinium torynum Zone (4ai-ii), which marks a major extinction event, is recognized at both sites. There is also a palynofacies change at this level. Above this horizon the sediment contains sparse or sporadically common terrestrial palynomorphs, whereas downhole from this level terrestrial palynomorphs dominate most samples. This horizon is recognized in Hole 762C in Sample 122-763C-81X-1, 47-50 cm, and at Site 763 in Sample 122-763B-48X-5, 48-52 cm, and is suggested to be uppermost Berriasian to lowermost Valanginian in age. The underlying Sample 122-762C-81X-1, 112-115 cm, at Site 762 and the interval from Samples 122-763B-49X-1, 48-50 cm, through 122-763B-49X-4, 46-48 cm, contain only a few, poorly preserved dinoflagellate cysts and cannot be clearly assigned to the Egmontodinium torynum dinoflagellate Zone.
In the Berriasian stage three zone boundaries can be recognized at Site 762, which can be correlated with those from Site 763, Eendracht-1, and Vinck-1. The first boundary (4ai-ii to 4aiii) is marked by the first downhole occurrence of Batioladinium reticulatum and is located at Site 762 in Sample 122-762C-81X-2, 50-54 cm (2210.4 mbsl), at Site 763 in Sample 122-763B-50X-1, 48-51 cm, at Eendracht-1 at 2201.1 mbsl, and at Vinck-1 at 2022.5 mbsl. The interval between 1989.1 and 2022.5 mbsl at Vinck-1 cannot be zoned due to the absence of adequate samples. Therefore, this interval may include the youngest occurrence of Egmontodinium torynum and the youngest occurrence of Batioladinium reticulatum.
The second boundary (4aiii to 4aiv) is marked by the first downhole occurrence of Dissimulidinium lobispinosum and is located at Site 762 in Sample 122-762C-86X-1, 112-115 cm (2243.5 mbsl), at Site 763 in Sample 122-763C-10R-3, 107-109 cm (2056.7 mbsl), at Eendracht-1 at 2235 mbsl, and at Vinck-1 at 2074.3 mbsl.
The third correctable boundary (4aiv to 4bi) is marked by the last downhole occurrence of Batioladinium reticulatum and is located at Site 762 in Sample 122-762C-86X-4, 18-20 cm (2247.1 mbsl), at Site 763 in Sample 122-763C-21R-3, 47-50 cm (2160.6 mbsl), at Eendracht-1 at 2236.5 mbsl, and at Vinck-1 at 2041.5 mbsl. The difference of the last downhole occurrence of Batioladinium reticulatum at Site 763 and at Vinck-1 (here above the youngest occurrence of Dissimulidinium lobispinosum) may be an effect of ecological overprinting.
A further correlatable boundary is marked by the oldest occurrence of Dissimulidinium lobispinosum. This event is not recorded at Site 762 because the bottom of Hole 762C lies above this level within the Dissimulidinium lobispinosum Zone (4bi). At Eendracht-1 it is reported at 2299.0 mbsl, at Site 763 in Sample 122-763C-38R-2, 49-52 cm (2320.6 mbsl), and at Vinck-1 at 2365.0 mbsl. The bottom of Hole 763 lies within the Cassiculosphaeridia delicata dinoflagellate Zone (4bii), which is suggested to be middle Berriasian in age.
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